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Abstract: 

PROBLEM TO BE SOLVED: To optimize 
recipe for a process washing inside an etching 
chamber in situ, after performing a polysilicon 
plasma etching process using RGA-QMS (resL ^— - 
dual gas analysis quadruple mass spectrometer) 
and an etching process. 

SOLUTION: An etching device comprises an 
etching chamber 10 which utilizes plasma, a 
means for supplying process gas, a waste gas 
vacuum exhausting means for removing a waste 
gas by pumping means, a sampling manifold 50 
which is connected to the etching chamber 10 
for sampling the gas in the etching chamber 10 
by utilizing differential pressure, and a gas 
analyzer 80 for analyzing a sampling gas from 
the sampling manifold 50, and samples the gas 
in-line from the sampling manifold 50 for 
optimized process recipe of the etching process 
and washing process. Thus, process time is shor- 
tened, life of facility is extended, and produc- 
tivity is improved 
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1 

friEx -y 1 v> ^zJMtixtmktht&ni. 

nfixmmfstt , 

m ex •j*>y+*vrtfrt> issm&oMtix zx> 

©ft£W£tf><7)X >y ^-y^Xg^'ff^iil) f- -v y> <f * 

£ i ^#stfc -r 4a#« i fea^r ? x-?x ^ y y 

[1*£JI3] IHEIStfXtttt^RCJloTSFsR ' 

■t * ii*ih 2 lesor 5X7i7f y ygm.. 
fflW>TV y?-?-7*>i> Hies £>£ffi£$ftl> ^ t 

mmt ?&m*m 1 lemoT^xvx y *y /gs. 

[»*JI5] l!rl£x-y^>'/^^>'A'|*lC(±#g^ 

fc t»»i:-r4ii*ia i imnryx^y^yrm 
s. 

[M$4!6] mux >y^-y/^ ym. *y+y? 
nnm^fMfx^m itx&< n- Ho^f+y 

Afcf££$ii-C£9. HfriEx-yf-y^^yvCtfiiieD 
-KD7?ft yvteteEE^^b^ft^^-? U > 

•cv^ c t sswra i nm<?)T7x-?x -y * 

x.y^y-fl-vy/WcoKfitn-fc&ftZti&Xolz 

hum- y 7 -f x^mssivt c t * i*afc-r sis* 
m i ie©c7)T7X-?x y f-y ymw.. 
[fftRfis ] ffliE^yr y y?-?~7 t^vii. flute 

A;U7\ S52X7-a';U7\ glT^VIz-yayA/l- 
7\ SF5 2 74 7U-S'3yA*/k7\ g&374 VU-i'a 

1 1 & tS^fl 7 UW)T 7 X-7X y f - y /US. 

[ts^JS9 ] unwary v/vx? */WFCW<- 
>(4ai»^xffi«»w»4>i»iaw i a^s 2 xr-wx 



-><)V7-*mthztiw&tthmim&m&77 

X'VX-y-f y/§>IS. 

[is^JSib] i}iifemir^yu->-3 w^rim 
x7-j*-9¥-v. vixm iex y y /f-v y a t m 

le-fvr y y /vx 7 H i: OOflE^ SrHtfrf 4 -I 
t s^yr* d>ci»E^Pli5ffl#tM7^ y#$ 
KtsM^iis ^ t mwit^bm^mtm^ryx^ 

x-,?y7mw. 
10 [ii*3S 1 1 ] frfle^ 1 r>f v u-s^s w^t*. 
27^yi/-ya y^^7*&tf^ 3 7-fyu-y3 y^' 

;W7*<7)jfy 7-f7x{i. Ztl-etll OOjum. lOOAim 
&^2 5 0 // m-C*J>§ i 1 5r#ffi 1 1" 8 IB® O 
r^Xvx-yf-y^S. 

[ii*JS l 2 ] liiie^*'x^m#S«'-Ky ty/#S 
H£*lTfc "5 , ffie*'X^SS-^iL^*'X^fiiex 
leeOT°7 X-7X >y f - y ^gs. 

20 [R$q(l3] Mitixmm. **»rr»» 
it^yrmf^-^yx^yT'^mthvVrxr 

x'b&zt&mittm-$miiffie>T7x~?x-y+ 
yrms. 

im^miA) mrte-tyryy^x7^;Wh'{i, x 
u 7 h o,-k y =y y rim* titi x r y u x x ; 

WBffittffi-f 4i k Sr^t t * 11*91 1 !e®07-7 

X-7X<yf-y/lll. 

[f8#Jli5] r7Xv$-fi)fflL^x-y^y^Yy 
30 ^t. linex-y^y/^-vyA'^xs^xSr^'t^^ 
bbcr>xm'x&te^®t , ffiex y f-y ^f-v y^*^ 
Xgjiff^wS^T. Sr -if y fy/#gtc i o T 1^*1-4 
«b5r*Sfft#8fc . Hiiiex y ^-y ^-v y^*tcii*S$ii 
Tffiex -y f-y^f-* WN'rtO^x tfflEtf (fflLT-t 

yr y y^^yy y 7 * ;u h t , ffie-^y 
ry y^-7X7*/uF*^^-fyryy/^xS:^*fl- 
hiix%^t*^hT7X~?3-"j^y?mwr>4 y 
yfit-^ y yy-fi&X'b^x , 
Buie-y" y 7° y y - 7 * iv f ^.friex -y f - y ^f-r 
40 yy-C|*jco^'7.<7)^y7 s y yVZWithhfmt . 

i.^^H?ie^'x^^-^y/L^*^r^ h^'^y/ 

ttfix -y f-y /-f-^ w^rtCCS ^n^^^^ x-a 

(eft lt-k y v y 3 y x h y y xm®efi!t«o^J6«ox y 

f-y/ISS-^TL^'blS^x^RJE^ i)-XJ±* 

y yfthtmt . 

fiiex y y /igA^T $ nfctt. ffiiie^ x -/\* r 
yD-f^/L. friexyf-y^-vyA'^co^'x 
50 ^s^mi-sgpgt. 
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Mflx y ^-y ^f- v yX&S&Hfz & 4 y is** (cffitft 

^^X^t-^ y yy-fhfmt . 

££tf C i: Z¥f®ttl4 yis***-9 'J vfWk. 

[ 1 6 ] Me^ y ^ y 3 ? f - y/is^x 

f+vmxit. CiztfxX'fr*). ffl£#*#ffWi 

[81*3117] Mdx-y^-y/f-A'yA'rttcii^T-r 10 
a/US wuxn-TA^&ti&BS 

fitfi o . Kfiex -yf-yyxmm. s i c 1 « ^x^is 
mietm^y^f- ym&. 

[IS^JH 1 8 ] fi£* II v 'J 3 yx -y ^- y/Il^i 

•yf-y/^xiiSF 6 +c i 2 9, ftrfetfxftff 

77 <y Frt'TA^X*^? hn*-?T&S.Ifc£*3H8 

im^mi9] Hiiaxyf-y^f-^y/wci^rf- 20 

-ftf/l^xSi ■yi-'a yx^9 YiVX^-Tif^^zWiM.^ 
ixXii*). ItExyf-y/iai*, S i F.^Wjfeft 

swts $ y yr+iz k tm&t tm-m. 

[M*Ig2 0 ] ttSJ8fefi»^iC 1 2 + S FsfiXX'h 
WXTI-y-f-tTv Y)VT)V7XX^7 Yu*—? 

x-h h z t tmi t ■*-*«*« 1 5 fasten yyf^ 
-9 y y/*&. 

[ff*JB2 1] fflEx-y-?-y^f-^yA*rt(cj±*rr 30 

•f^;i^x=-y^3 yx^. 7Y>vx? -7tfZ t> \zWlW. £ 

* fett-^ y y t ^#st-ri»f»*3i2 ota 
w»4 y y^frs. 

[!»*« 2 2 ] miax y f - y^^r y v ■?« , x -y y 
/*fS*fe!j£i5Ji5TTl#«lS Tfc <o— Hny^-f-v 
yAfc 0 . Mfix y f - yy^- x y*b UE 

d — h n^fi- yAciiE^fccott^Sr*-? U v 
7?&Zk i)*i!m%*i'nXzi-7tfZft.?tLmmZtl 

tfio. friaxv^y^xs^TS^Ox-A^r 40 
yo-r y^Ig^Siriex -yf-y/f-^yAi: fliifao 
-Kn -y y)\<r&Wc.\t^-9 'J y^L&A^ 

mthzkmwLktm^mi sea^y^* 

[is*JS23] Me-9-y7-yy/-7X7*^KtJ:o 
x-^-yryy/iiffSrL^^i:^, WBt-v-yTVy?-? 
~7 *>Uh'k mii/fxftViVsk £^- ; Jtfx&mmLX 

tmLx^-is^hzkZftmkthmimi 5%m<r> 
[W*jg24] mi-*ryrvy?-?-?*)Wzz.i 50 
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■CfrLv^yryy^ftffSritfTtilWKtt. »t=, W 

^.fix^^n^iix^-^yy^taifihr^ b/f^ 
y/LT«*<ifr-^*WR;:ffi< -f* i k fcftft 

<r>x y -/ y 3 y x v y y vUffi^j&AJtawx •■/ * y? 
TMtf&uZinJ-zTy X?x y ^f-^r y j<<tM^ 
m£<?>tziih<r>4 yxf-j.gfcjf^rat'ftoT. 

+yr+*yrtii>t>Tyu-T 4 yythWik. 
fflEx -y f - y y A'rttc s F e + c 1 2 ^'X Srfti^ L 
tfrtex y ^-y^f-v yAftcox y f-y/ag1ti$:^ 

Miex y y^nnmzttfzmtyiixyv 

yyixm£i-$>m%k. 

tstsz k &wBktth4 yisf-3.m-m. 

^. luExyf-y^f-^yy<rt^lS**.x^gm-r?.S© 
t $ ^K-^tr^ t ^^fc-tl»l9*Ja2 5IE®^ y i' 

1 1S*JH 2 7 ] lirlSx <y *ytf+* y)%z\t. filSx 
vf-y^f-vw<rt«)^*«ffi*r«fflfC-9-y7 , yy 
fc^fig'Sr'tV^'y yy'7-7 K#f£K$ 

ti, Me-t^T* 1 ; y^-7-7*;uK*'^-9->'ry y/$ 

iiTzfixZftm-h V : JTi.TJl>tfXTi-y-f- 7 7 -j 

yivtiv-ixx*.? v D^-^^a$^Tfriex 7 f- 
y y^'1-4 ^ fc £Wt&k i-6H*a2 sgBttW'f y^ 

[11*^2 8] frteu^T^T^'xr^^-if-^T 
•y K/i'T/p-rxx^^ ho^-?ot^ y yy&%& 
fttf LX Mtea?tXg^x y^-y ^*^5r^£-f4Cl 
t $:«fiSk-tSfS*li2 7famo-Y yyfiMJS. 
[fS*Jl2 9 3 H?ISx-yf-y^^y^'l*K7)E^ai^ 

ix Buiaa^xgcox y ^y/»5fofts«a 

^■rSvl t Sr^Maff l»rl*Ji2 8|£i!co^ y>-?-i& 

[!S*fl3 0 ] Hiriax-y^y/^-^ y/^^ttl 
4ofcAtf)a»gWi: --Ky ty/mtw^Kcx-^-y 
^SPa'2r $ ^ K 3Mt "T h - 1 5r1#® t * 2 5 12 
K^)^ yxf-i3fe^&. 

[ IS** 3 1 ] filEx- -Jy SfflgXU . luIBx y f- 
y^f-^ y/Wctfifes F 6 *'X(7)fit$&$:4>lSrLT c 1 2 

ax * vm Lti tft>wn t h z k m is k -f&mxm 2 

[fg*«3 2] fflEx-vy/S^T'ti. ffiax y^ 
y/f-A- y^MzHzfixz $ t,tcet^L^* { ^2lff-ri> 
CkSr1*tti:«M*ia3 lieifcwf yis+*m* 



(4) 

5 

£. 

[000 1] 

hn^-? ( RGA-QMS : Residual Gas Analy 
zer— QuadrupoleMass Spectrometer) ?rffifflLT^f V^s 

fit-? 'J y^rKfcr^x-ex-yf-vTSSSfcWt 

M Sfcffiffi LT7^X\'X-/ f-y^A- yAT'jiff S*l 10 
4^>Jv' l j3yi7f>'^Igi:X7f>/f-r>A'|*| 
OffifrXg^-fyS^-a (In-situ) t't-^'J^Z-t 
4*ftfc:BB^it<0T*6. *fc, fifffiRGA-QMS 

[0002] 

X?x 7 fy/Il. 75X7CVD (PECVD)I 

ftl>#X*?>7* M^-vXM?tRJ(ELTiS^!tDa (Po 
1 ymer ) £ £|£t & <fc 3 £2: I. . 7* 5 X"7lgT'?l£$ 
flfc - J; o KEJffiffl&t *7x-' NSffl^Igf - A- y 

SjtXS^fftt"? x-acOt -f 7 x ? hSHlc&o TJR 

[00 0 3] ^iOia^r-f^x^bSHW^Wc^ 30 
(C, -S^OOlgf ^yA'WRa^^PM (Prev 
entive Maintenance) £iiff-f-|> X 0 iZft&ff. Ixfil^ 

[0004] fS*o-»W5:ZSf-v vAoPMjftg* 

C>j£*7LTi'XTA8IWih£LTvXTA£ftiJ] ■ 
IS**y>W-HH:i«llS*i4i:. Xgf-v 

^^S-fS^^ii^^fbK* ( h F ) ?ffifMcSm& 
[0005] »,>T. ^iS^SPo^IS^^A'rt 

f£, m^OX-i/y/ (aging) £ jiff U:&a'-t< 50 
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-t&XS&SE (Process Recertification) £^jjS1~ 
4. 

[0006] 

=5r< . SflHffilb 2 4 BSGJl2Lb^»*££^ISI&£#* 

-> *: . i co i ? srisMja* a»t * fcfttfreaKx ? 

* y^£j£tff£<tbD(-, NF3. CF4#X&fi|ffil 

^ymmfS.wzm^m^-thm : y 3 vrms 

(Thermal Shock Technology) fcffifflLfcU CI 
Fs, BrFstfX^fflLTS^X-yfy^SrjfiffU: 

[0007] U»U £<aJ3£88&£ffiJfll/ti**f 
[0008] -g^xyf-y^tfxfrffifflLT 

4 y^ jL-cxgf w^^a^-t^^rffi^fijesii 

[0009] ##H*>BWJi. *EfiG*J^*>ffl»fi* 

TyX^J.v+yy+*yrtnilEmzffiftthZti) i 
[0010] *%Hji7)ffi<o@Wii. ME*«W«r5X 

•?x-yf y^Mr^s^^x-A^Mi-s^'j >-y 3 

y X h U y v^flBg^O^WX y f y /Ig tX»yf 

y/igifiix7fy/ftyA'j^ y^-f A-ca» 
thWftxMk* y^fatt-^'j yft&Jrmife 

[00 1 1 ] *$WW>*fcffitf>BWtt. RGA-QMS 

& iT. t S o 

[00 12] 

iW5*»fllcJ:6^ y/fit-;^ y^fig&r^x 
7i -y f vfymit . 7"5 x'-?S:f ijffl L?tx y f-y ^X 
Smii5X7fy/fA'>v\'t . fiiex-y ^ yyi- 
■v y^izxnrtx z h fctfxaxgtfx 

ffiex-yf yy+*y*frc>iJ8mmk<r>m.ifxz 
xyvy7±mz£^xm;tz>m/fxm%*®t. m 

lex y ^ y ^f-v yAtcji$g x y f y ^f-v y^< 
i*i^*x£, gffi£fi|/HLT-9-yr';y/-fS-9-y7-'j 
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[ooi3] mi^-y'i-yy^y^tyy^^M 

m>?z>ibcOx. y f - y ?'Xg* J fir;bft.6 x -y f - y /f-f y 
AT. fflfElStfXftte^ac J: ->T S FeRX/C 1 2 # 

^ffitfX (carrier gas) #flH&T£l>. 

[ o o 1 4 ] sawr * , w*. imm#z #fi ex -vf-y 10 
fllte $ *i* i i: T£ . UlEx y f-y;/^ yAfl e« 
rf •( *;ns 7y 3 hw^-r (oes: 

Optical Emission Spectroscope) ^iSaH^il-. ifc. 
mfex-z^-y^^yAti. x-yf-yj/ttf^ifi^ 
TT1#«$ tfT < n - F o y ? f- x y Afc IS^S ftT 

t>6 L. friEx-y^-y^f-^yAfco-FD-y^^-^y 

Afct±EE**>3Sfltf>ft»**-* U y^-fS - fc#T& 
S3TyOX3-7 (Osilloscope) tftilt'tllSMZtl 20 

■en*. 

[0015] frlB-f yru y /v-7 t/UFiciiftrfEx 

yyjy^'-it^L. J: OMttWWi. mie^yr'j 
yy-?-7*)VY\&, MEx-yf-yT^yAh^Sjg 
fltt'&JIRKWfcSl 1 xr-A^y, S2i7-/*/. 
m 1 74 v u-y 3 yAypy. gi 2 74 y 1^- v 3 yA 

/P7\ ^3 7-f V U-y 3 yA^yaWf y- F A/U7'# 

KKSivo**. fffE-tyr'Jy^-7-7*;uFtc(±M" 30 
-S/'fflfcUTSHfcy^a^Sfu mlE»^tt^7 

4 yi±Mfc«r^fitts»&»tfrEa5 1 ar/m 2x7-^ 
yizttiz'nmazti. «wat*iv«ifS3a,ifW4x 

[001 6] fHE-9-y7"'jy/-7-7*;i/F^i 7-f 

V U- y 3 yA;U7*t , IS 2 74 y 1^— y 3 yA;1^7*<?) 
HWi^r-^^O^y^^y^— ^ (CM : Capacitance 
Manometer ) y- y"&tA' iWfEX y f - y ^f-V y Afc Hfy 
7* 'J y /7- 7 * ;u F Offl<V&.J) imutzzt #T'£ 40 
£ J: d ^-Ky7^fii^l»E7JPS5fflSfm74 y£S £>K 
akStt&Z b tf*T3 . ffiE^^^m^S^y f y? 

[0017] fiifEtfxtfflrSlfi. KftfttftL 

yrmf^-^yy^yyiipmfh rg a-qms 

(Residual Gas Analyzer -Quadrupole Mass Spectrome 
ter) fcttffl-Ti. 

[0018] ^m^mmmmmm-htz^T- 

?X-?3iyi-y7$mr>'fy~/+3. : £-7Vy7U$; 50 
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Ji. r^Xv^ML^Xy^-y^^yAfc. friex 
■v?y7l-xy'^zxn/fzz&%t&fz&<7)J:n#z 
ft&^Rfc . mIEx y f - y ^f - * y a'*' t>XWMr&v> 

mmxyvyy^mzx ^xw&$ 

fit. MEx-y^y^f-^yAta^§ixTx.yf-y^ 

T-xyrtftWzzg&zmmLx+ryr*) yy-tiv 
y?\)yy-?-7*>vvt. mvryryyy-?-?* 
ivvfrhn+ryrv yfffxZfttfthtfAftVrUst £ 

^/jatiot. Buie H fy7° | j y^v^7*^F*> 

A>H?IEx-y?-y^f-vyArt<7)**xWyr i Jy^2:S& 
. ME#X#ff^g^c0^fI£-5E<7)7]< 

T*J\-1ii<y7 (Outgassing) -thfmt. B>ffEx-y^ 

y y+f y;<Mzamz ^ x -/n{^ lt ^ 

U D 3 y X F "J -y ~JnW&f$jnlztb<?)X. -y^yiflM 

BH k . huIEx -y ^- y ^XS*^T § tifctt . fi 
IE'5'i-AS:7ya-7 f -f y^L. ffl£x- y f-y^f-v 

yy wK^'x^sf^&spgk . mi^-v^-yy^ 

y^zmn^^Ay^^zm^Ltcifhx.^yy 
j-xy^ftnimrtAcoK&Jti-Xi***: -9 'J y^ 

[00 19] iiifU y'J 3 yxyf y/IgiOi'yf 
y 7 tint. Q,\itixZ&mrhZti?Xt. iiutSx 

•yf-y^-J-^yAftfcliOE S (Optical Emission Spe 
ctroscope) ttKBLTHIBX-y f-y^XS^f. 
S i C 1 , fiW$LW$ztt£ $ f>£t-? u y c: 
fc#T£&. 

[ 0 0 2 0 ] ME^'J i^'J nyx yf-y^igtfox yf- 
yyfixit S Fe + C 1 2 £ f£ fflf 4 C t **T# . fl 
|SX yf-y^f-^y/N'(*l(C(iOE S (Optical Emission 

Spectroscope) £ £ A> ClISB LT . iflEX-y^-y^I 

fflUj. SiFxfix<r>%.W&i\LZZhlz^=.?vyy-t 
4Ckt>TS4. UlEjft^'XtiC 1 2 + 
XT. MEX-y^-y^f-A-yvWltiOES (Optical 
Eiission Spectroscope) £ $£>fcl£iflLT. Hui2ot# 

xgB#. s i Fi 7yxwjfc§£ifc£ hw-^ u y/ 

•tSCttT^S. 

[0021] friEx y f-y^-r yAiix y f-y^W^ 
ft*SI5^Tt^»S5 -tirT i3 < d- F o -y ^ +*yrfk 
ffeSZtlXh*). MEx-yf-y^A-yAtn-Fo-y 
^^-YyA{c(iff^-(i:«o«^5:tn^ 'J y?'-f 

ji s Tl'2)3r>'nX3-r (Oscilloscope) ^'-f-il-eixift 
S^itTfc 0. MiEx yf-y/xS^tf^^^x.- 
/wyo-f< y^XgSrMExy^-y^-iryAk 
d — FD y y)\<r>W3yg.ft£ : t-9 'J y^L^lf 

cmithzttfX'% . ME-fyri;y^-7*^F 
t^oT-tyryy/ijf^^L^v^^. mie^yru 

y/-7-7 KiVV t iixSt^*n--Jti* $-fiJffl LT 
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\,y? (Outgassing) LTS^fl^-g^i&TtCffi 

[0023] -?>. *»W)iirEifcffi«)HW*a«-r 

4f -v^y^^U v 'J 3 y* h 'J y yfiiS«fcA» 
Max ••/ fy/Ig«? x -;n£ X .y 

fy/ftyA'i^ryn-f-f y^-fS&ISfc. Mi 

Xy^-y^-vyAfiKSFe + C l 2 #X£<£*&bTX 

fc. Bydx-y^y/^y/Wffi#£ft£$»£# 

[00 24] miS^x-^^rya— f< yf\Jz\k. 20 
^-^yy^yt^cnUfSx^m&h^m^^z 
■Stszt . miiex y -f- y T'-f-v yAKktx >y -f - y 

y^y^nnijx^msk^m^x^yv) yy-th 
h*ry~rv y *;n-'# J i£fi£fi. if 
m-yrvy7-?-7*ivYfrt>+ry7VyyzixtzJf 

X £ ftflf-T SRC A — QMS #1SS$ ilt iwf £x y f - y 

yfth i fc #T'£ 6 J: a c-t* - 1 t>mt U\ 

[00 2 5] ttz. MIERGA-QMScOt-^'Jy^ 

rniex-zf-y^-vy^^rtioffi^s. 

y yy&mzttffi Lxmmftimnx. -,+ym*& 
z&mitt?>zbffmL\,\ 
[0026] fiiex-yf-y^f-vy^rtwssti^*^ 
fctfxoifc^&Pgfc *y try^SBwiatx-i/'y^ (ag 
ing) ^££4>W8frr6^fc filEx-i/'y 
x-yf-y/f-^y^'rtClgieSFs^cT) 
et*&^4«8ffLTC litfAfctt&LSrtffeJifTU x-y 
^y/f-^y^N'rttcNz^x^^^^ft^L^rA^jiff 40 

[0027] *»9iic J: & fc h?i a-^y r f y 7 * 

II 3 y X h 'J y i'fflB&libntiW7>7'7 Xvx y ^- y / 
IgiWMT3*i4l3rt3't"e«$:< . 4 y^^^T-x y f- 
v7+* y/<rttf)8»IS*3liW6 fc £ fct-e^tfx 
«Rj£>*-XA*jEW(ct-^ y y/-ts- t^T' 

[0028] 50 



8ffl¥l 1 -204509 
1 0 

[»!Jfc>3Uttf»B!B] KIT. *%B^flr*W^^Jt^?r 

BHco-HSSfflK.tl.'f y^-f-it-^y y^f^T? 
X7i -y f - y ?^E<9jiMflij££ W*Wfc* itzwmx- 
$> 0. 03<i. H2?M yi^-jL^-^yy^ggSfrfr 

[0 02 9] M£X-yf-y^a{±7-7X-7|^;x.yf- 

y^gfii LT. +*t»iSndf 7 h (0*L&v^ # 
{iMtSo-Hn-y^^-^y^'l 4£+'MC'?x-;n£ 
IR§ Lfc# -fe y h 2: n - H o -y ? y A 1 4 1 JU A $ 
^^fc#T'§l>;$-fe-yhtiiA3U6. *>x-^7 5 
■y hV-y£774y (align) £-£&75>fySIl 2 

a # x -y f - y aw Sfiax-yf-y^-vyAi 
[0030] strisx-y^-y^^y/Ai octj^rti. 

77X7^fil Ucx -y f-y^XgtfiSfftS .1 btfX' 

ii,„ mi^- vi-yyf-^y^i out, x y^-y^*' 
*#x -y f - yynxmim. 20 & t>/fxm&& 2 2 ?rg 

T. Xvfy/f^yA'l otet|&$ii. MMtfxtL 

x mumm'xtmm'xmkm 2At-h.*?m*i 

xmtk^2 2^TX-yf-y^'xi:*Cx.y^-y/f- 
-^yyU 0Wcft^$ix&. -^r. i'yfy/'lSiff 
^K^'XfiPmfflSS^yTS 0tJ:oT#E«fS:iI 
tTX^7A4 0 5:gTa?t?it^m. 

[0 03 1 ]-*. x-yf-y^f-^y^ 1 0f*rc»£S 

y yrtiofrb#x : &:-q-y7Vyr?&zb tfx- 
# 1,-tyr y y/-?~y t)U H 5 0#fSM§i"U luE-f 

yr y y^'v- 7 k 5 0 zmzy-yr y yx^'xii 
#X#flfg|8 OSratT-f y^-f yTt-^ u y^$ 

^■flf^8 0 corns Wi-9-yr y y T'fflK^yr 1 0 0 

#l£B£tU MfiX^ 5A4 0"C-at#$ii^f^m$it 

[0032] Haiex-y^-y^f-^y^N'i ocu 

OES (Optical Emission Spectroscopy) 

OESJir^Xv^x-yf-y^xg^c 

ttt&it&y&mmg:^ y^-y^Tl (Intensity) CO 
"g.itZWre.-th Z. b WX't httm.X\ Hcn& b 
xcnmm b x 1- y 7 $ fih H® lz X -> xm% h <nx . 

■f6«pjS0^5 7 * il CTX y ^-y/L <fc o t -fSKS 
fc. *WTOTff*)8#jftT. x-y^y^$?T^.5:ffl 
fi? LTXy f-y^n^Htft^t* J: o (c?irS . 
[003 3] — i7f>^ftwq OflWi- 
y\c7)a— f-f yf/ryxn— T-f y^. x-yf-y^f- 
A-y^l 0fcn-Ka-y?-f-vyvN'l 4<0S«E^^- 
ti<fc -oTx y f-y/f-v y/< l o rtw/N*— f -f 
n - F o y ^ ^--v y/ < 1 4 KffiS S iiT {fi<7> iSjg-T-g> x 



(7) 

1 1 

iiZh&h* yViBM. LX * vux nri zti e> 
&Zki>X'$Z>. 

[0034] miltixwyro yf&tf-frttyJ y£ 

03£#8?XT : ftfWfcfl'<-T*£i:, x-y-^y^-J-v 
yA 1 0<05HB«fit'9->'7 , U h 5 6 £I£S 

ym5 A^txTyvxwsx'X'^xn^ . w&ffi3/& 

4 yf-<#g£ffifflU 11/^ YuXVisy? (electrop 

oiishing) £jyi£ft*:k?)£teffi-fi>o mflE-tyryy 

i/l : 5 4CJ:oT)Il»OTtmiX7-A';py6 2. SS2 
6 . » 1 74 7 U-s' 3 yA'/l/7*6 8 . 
31274 ^3^770, S374yu-ya 
y;^77 2A1/y- hW?7 4 jWEWtSfiT . 
1MEW12U^2747U-5'sy><rt'768. 70K 

0 0v4 7ny<07j-'j7-f xA^fK^fi, 20 
^374yU-^3y^<^7 2Wi2 507^707 

[00 3 5] mifi-tyT';y/v^7*;i-H5 0 

mm 2 4 t^io'g.mtixmtm 5 8 & m lt— 

ME»lxr-'</l'7*6 2fciaSS<is ffitf>-oliW2 
x7-'W'7*6 6KiilS«fft.'0**. 4fc«flBB174 

W^7*6 8 1 flS2 74 V U- v 3 
7 0tf)IBtUiCMy-i'*7 636«B«Sil. i^lBTC^^ 30 

7i)yy<g5 4!,ittmtiX*fxft9r&80t,zfomZix 
^fy/ij y^'ffl^yT9 0 *«4L-CX^ 5A*4 Ofc 

[0036] mlST-'— hrtAsfl 4 aWMtSflfc 
yyrv y?m5 4<rt£mziitfxftVr%8 OjWMSS 

*l& . IHdXWHffSttJSflHfc 3 flfc HGA — QMS 
(Residual Gas Analyzer -Quadrupole Mass Spectrom 
eter) fcffiflJU £*UiKS#ffB8 4£**. 

*yr8 6 t*.-*yyffiXy7S8RV-*ryT>) y? 

m#yT9 0 £jii§LT miZX? 0 40 
*l* . fiiM»HfT«8 4 CU4 *yy-i/*8 2*M 

[0037]-^, fJK#.*#flr»8 0 fcttfflSflfcR 
G a - qm siiJSJflfcSJufc t>£>T. x y+yf+vy 
A 1 0 rtCflM+TJbiiWrSB+tr** tixt+ryrv 

X4*y-itUdk, QfiSfltffftft-tfg? (Quadrupole M 
ass Spectrometer) fcffljaUTfiKfc 

z) fclrf 44tfyO**aiW*J:3fcl/C. ®fi* 50 



ISBWl 1-204 509 
1 2 

<7m&X'#xttv>*ti=-X2*£mig-t&. *&Mz&m 

SflitRG A-QMS i'X fACM? 

*U X/^ y^'Jy/IgT-HKWtC^^til.0 I S 
(Open Ion Source) tliisiXJ *yV-Xtf£&M 
QTlZh&C I S (Closed Ion Source) iZ%*) . A/1/ 

? xxvA-x-m < imn xnfi-m^mx'h h . 

[0038] — MIE-f yr'J y?-?-7 * ;uf 5 o 
rttM'T^a ( 100/250wm) SrfcfflL 

-ex y f-y 7>+ yM'rtcoffi^iMTtc-9-yr y y ^E^ 

[0039] H4(±. i2iOi7fy/glrtt«X7 

f-y^is&tM yis+ A &&xn<mftftmzimm 

fcip-tHffi?. i-fRGA-QMSWHIWSrjifrf 

s. ip*>. Me^yr yy^vn 7*^h*5 otc;#*# 

«r»8 0 * ittS LT» 1 X7-A;W7 6 2 1 $ 3 X7- 
A';l/7'6 0 £?o-X$-t!:T!fS2x7-->'\'/l.-7'6 6 fc , 
m4X.T-^^6 4 ^-T'yS-ttTRG A-QMS 
8 0KN*^*?IW^-^S-*6. 
JL7-rt)U76 4i7 o-X$ttg 1 X7-A/P7 6 

2&*-7yz-£. fflBXWf--*y'<i omnrtxm 
y?yy 7 zcntZ. CM^-^'7 6lz$ijh. 
fcE**anwcL, iMW. •9-yr , ;y/ffl^y7'9o 
SrWttS-ttx-yf-y^f-ryA i ofc-9-yr'j 

5 4l*itf>EA*iWr**. 

[0 04 0] i^^T, RGA-QMS<-^y/ff0S: 
Sfff^. flP^>. RGA-QMScOf-^y^@*L55r 
^) rttrB3«HMtft^W«i»Btfctt, (ba 
ckground) itkKthtMzK-^y^ (baking) Sr^ 
IW*. RGA-QMStt«-WDI»efltOffi*K«Raar 
»fflrt2b4«"C» ^T^fIMffiB^Stt-?-^A"-y^^7^y 

LT *tf>#P**3y W t RGA-QMS-J- 

■v w<i*ii2 5 O'cwc^-^-y^U "^yry y 

7"V-7 1 )V F(i 1 5 O'CTkOE^-^y/^HSfett 

#mwc>HtLxftme>?mz'gm-6. w*>. ^-^ 

y/^MLT. #*^tt^tt« (HeO, Hz, O2, 
Ar, COzf) izttt&j yf-yi/T 4 t LTSB^E 
<0;*;££ (Amplitude, PPM) 2-*-^ 'J y7"L. ^-^ 
y?£MtX7Fffifai?>7Tj Yii-yyy (outgassing) £ 
M&itZ-ttX RG A - QM Sc7)fi-ttS*fi<?)7Mi*iFfI 

-fi>. 

[0 04 1 ] SEV^T. ^*'7x-/N(cJttl,^lS 

t&fizitxmm&ryrv yfLxumrnvm 

SWJSf*. EP*». MitfDRAMiewXH'Jv^lfi; 

f««tft«x y f-y ^XgcofiSSfig T* 5±x 
•yf-y^ (main etch) t)§X-/fy/ (over etch) If 

•t'Xy^-y^'^<7)s:*D^*-XA^4 y^4 yX'*- 
9Vy?l,XBm-tZ>. 

[0 04 2]^V^, S-,-K'JXyf-yXIS* { ^T$ 



(8) 

1 3 

a*M yi/i~2.-Qjiv i }-yyi-*ry*ftiWft-th. ifc 
nxmrnft § ixh uz t, r g a - q m s ?x y + y y 

4yis*3.mmo9)%itmL. mmzm&m 

[0 0 4 3]*%fflX-Vy7Vyy-?~y*)W(?)2 5 10 
0/xmi^tfy7>rX£f£fflLTMfc»E*l (0J!> 
M50mtorr) T&&X7f-y/Xg£i«-f 6£ £* { 
?*, HifieRGA-QMS{ilJbS2 0 0amuKia^ 
X*<9 h/l/£6. l~®WZX*^y (scan) L£. 

fctfr y 7- 'J y^mkR ga-qm s mf*ryy D y / 
^j.-rnwxm^? b)iszmzixfttir&%cD{m 

[0044] *HBJ^^)HMT, X h "J -y i-M? 'J •> «; 3 
y x v f - y /Xg( i 2 oox -y f - y ^ V : s t TCSMt L 

yxyf-y/tfXiLTC 1 2#x£i£fflL£l§-£T\ 

yx<yf-y/xgt^-f Si&tfxw-f yfyyf^ 

(amplitude, PPM) M^y K£RGA-QMS-t'#flfb 
fc*****U 06li. H5<7)±X7f-y^5l%^2 3 
3XJf^yeox^h/WSr^U. 07ti. x-yf-y^ 
l^K 1 tcJ: hx Y >J y i^'J W nyx-y^-y/XS 
£*tt &x y f-y /j&ig£0 E ST^flr Lfc*£££^ 
*. 

[0 0 4 5] H5&tf06*»4>x?-vV bT'&SC 1 2 30 
fcJottf'Jx'JnytfS iCli (SiCl*, SiC 

l 3 ') ^««!Bt:x«jrf-y/3<t6ik*W3, R 
GA-QMS±tf)S iC 1 3*<fl*lMi070)4 0 5 nm 
«EPD (End Point Detection) h)lffMMkb 

[0 04 6] &ie. X-yf-y/i^^t2{iXh'J 
Ui^'J 3 yx y+yytixxs Fe + C 1 2 #X£<£JH L 
£*g&tLT. l2SI±X7^y^^h , 2(=J:l.xh'J 
••/ i> v 'J n y x y f y /XfgHft-f h$Ufix<r>A 
y TV 1/^4 (amplitude, PPM) hUyh'£RGA-Q 40 
MSfc#tfU:IS*£iSU 09«i. H8c7)±x -y^-y 
*^m7 2X**yT<7)X-^7h/U£''pU 010 
fix -y ^- y / u v e 2 jc J: •& x h <) y xtf 'J x 'J n y £ 
i^f y ^iSlcitt l> x <y y o E s T'tttf 

[004 7] B?ieXyf-y7'U'v-f2T'fi, ^Ui^'J^ 

yisp«+ci ztizzmmix^v+yrudkc 

1 2#x£fi|ffl LTiix y f-y I . s F 6 SfWi^RS 

tt#X J ?>RFirm'J7?7M7'7;M-7'r H-f*y* 

flMLTC 1 2 7yxt*^-K'J^'J3yxy^-y/Cft 50 



ftiPPl 1-2 04 509 
1 4 

[0 0483 @5atf06^5f^m*^SF6tC I2 

S i F, ( S i F* , S i Fz' . S i F 3 ' ) #XT\ S i 
CliF»(SiCl\ S1CIF2 4 , SiCl2F2\ 
SiCl2F\ S i C 1 F3') fiZ<r)&1&X'i>X.y1-y 
yZtl&Zttfftfr*). RGA-QMS±<r)tfX<?>m) 
1401 0OEPD (End Point Detection) X^? V)V 

«ttJRk-SW6Ci:3Whb»*. 01 

y$m>3g^Wf*±x-y^y/*<ff^. RF/n-7- 

y 5 BBffiix •yfy/'is* i ltf§ c t * s 
[0049] *«wosiit»c , x v f - y /f-v y^ N'$r 

f-V-yht LTSFe+C l2*'X$rffifflt'l»X-yf-y7' 
BR. C-li^Sfitfflttx-^V/ (aging) SPtS 

[ 0 0 5 0 3 0 1 Hi. itWfla-WtHfc J: * 

y/^-A'yA^y^f-a^^. x.y^-yym^60 

®t LT±&#X«9 y K 2r R G A - QM S tCftflf t 
LTX>y^y/^-vyA*F*3<7);KiJ-?-£S i F.^SS 

t-x-y^-y/tl-^t^^. sop*, s 
O2 ♦ ^OIM t $ ^§ c t tf&fri . 
[005 1 3 01 i*>W7fy/ («») 
T-fcSS i F3*(i. x-yf-y^maoitffiflL ttflkic 
ifjD LT *» izm')? L. x-yf-y 4 i: ffli T 
xy FrK^f V V VEXzWBfth k ifiX'S tcfritz. 
01 2{±. 01 lCit^Tx-yf-y/B#raS: 1 2 0^(c: 
gftL^x yf-y/f-Yy^Myxf-j-gtifBip, 

X<7) y ,K £ RG A - QMSfc-frflf Ufctt** 

01 2i)^m ^x'^^^-yy^J^tuztm 

[00523 01 314. ffjiexyf-y/D^fc^MfiHI 

B*. i^'X^hU-yHSrRGA-QMStC^ffL^ 
H£?Kt. BP*>. SFb+C l2*'Xl:fiJfflU-CX>y^- 
y^t^x y f-y^KPgJiiSfSJ l 0 0^\ JIfl l 5 m t 
&t/RF/N'7-4 0 0fcTFT')MTU X-i;y/SPt{i 
^03 0#. E^)2 0mt. RF/-S7-4 0 0WT. C 

7-£;t7 .-Kyey /gwt 3 oo^fajiff 

[00 533 Bi|fe*?l B J<0-< y xf-ai5fe^XS^m$r 

•vy (SUFSCAN) T^L^t^ciSt. 
[ 0 0 5 4 3 a#XS<7)Bii^T'X-y f-y^f-A' y 



(9) 

1 5 

ApV)Fe. Cr, Ni, Zn, Ti. S, CI, F, 
NH4^£Jgtt/^:+ytt^$^£TXRF (Total X 
-rayRef lection Fluorescence) /HP I C (High Perf 
onnance Ion Chromatography) TMfelX $iftJM<7M 

[0055] 

[JWfcHMI] tt->T, *JWIfcJ:*i. RGA-QM 
S S-flffl LTx >y f-y >-A'5r 4 V yfit-^ 'J 

£±££7K'JvD:jyxy^y:m. 'JT^T-f 7xf- 
tyh. R£4^£^WJ!LTKJE*#-XAi:X 
y > r- jMfcTOW & £ t . 

x y mit ix *m%&m$mm'j?z 

[ 0 0 5 6 ] Oh. *«W«EaSftfcft*Mt=*r LT 

WttC. tX'h 0 . Cl^J; o 435Bti ilflEEtfSfl-S 20 
[HI ] t&ftcOT^Xvx-yf-y^^yMYqoSSft 

(residue) &SOfcfc«>J^I1i05Hl£««&Wfc^ 

tilt*?.. 

[02 ] ^-Wm-mmiz £14 U y 

[H3] 02<O4 y*/?*.*:-9V>rm8&#*Mfc 

mm^Ltzwrnx-bt. 30 

[94] a2«/5X7X.yfy/£IWi7f>/ 

[05] *»lyf y/l/ytlCiSXh'J'/x 
,1? 'J x -y ^y /XSK*tt h i&fiw YV y F $■ R G 
A-QMS Ttfffi L ££££ . 

[H6] H5cO±X yf-y^g|ii(^^X=Sr^yT^X 

[H7 ] *^x 7 f-y Xl^t 1 IzX &X Y 'J ^ 
yx-yf-y^XStcSttSx-y^-y^iiSSrOEST'^ 40 

[08] *JlH>lOX yf-y/U'yK'2(Cj:SXh'J yx 



^S^F 1 1-204509 
1 6 

# 'J X y * y ^XgKft-f 6±fr#X<D r-U-y HSrRG 
A-QMS T'ttflr LfcttJRfcii*-*-. 
[09] 08<O±X y^y/8^<Oft£***yT'<O.X 

[HI 0] *%PR<nXy1-y?l' : yV2(,z£hXh x J v 

'j x . y +v?xmzm-h3- -/ +y?&n& o e s 

[011] *fMW)-jtllWfcJ:6x»f->'^+^ 

^fyy^-jL^^, i^xc7)hpyK5rRGA-QM 

[01 2] 01 ltofc^ iX'yfxmSl^ilLt 

y HSrRG A — QMS T'4ffi L 7t£H£*rf . 
[013] *JH^IWWfcJ:*Mft3:h/:x?* 

y^+ yjUyisj- jl?JIS§w$. i^xwhvyHS: 

RG A - Q M S X'ftVi lfj&%£*-?. 

10 i7fy/f-Fy^ 
12 rvAyU 

14 o-KU7?fty'< 

16 #-te y h-tHAgB 

2 0 Xyf-y^^ffiJ&jg 

2 2 tfXffi&lff 

2 4 XfttfXfttiS 

30 smffl«S--Kyr 

4 0 X?7^' 

5 8 #©35 

50 -fryxyy^-?-?*^* 

52 a&as 

54 ^yr'jy/f 

5 6 ■tfyryy/.-K-h 

60. 62. 64. 66 X7-A;UX 

68.70.72 yu-v-a y^'/uy 

7 4 y-r-A/UX 

7 6 Wf-V 

7 8 EAIWfflftSKV 

8 0 #*4Mfr» 

8 2 4Jryy- ; J 

84 ua^s 

8 6 

88 's-^-y^ffltfyx 
90 -tyryy^jKyr 



(10) 

[01] 



SSiPWl 1-204509 



[03] 

50 80 




(11) 



ftm* 1 1-204509 



[02] 




[114] 









RGA-QMS^ 



































( 12) 



1-204 




[06] 



Amps 



2.0*10 11 
1.6*10 11 - 
1.2x10 11 1 
8.0x1 0 12 1 

4.oxi d 12 



HzCT 



N2 + 



J 



cr 



CF3- 



SCI 

ccr 

■ . i- - » 



50 



100 



150 



200 
amu 



[07] 



10000 
9000 
8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 



38W CRF^7-*-» 



J L 



(Cl«) Sftff (SF^7-*7) 
J 1 ,1- I I I I I 



0 10 21 31 42 52 63 73 84 94, 1 15 4 . J 36 A ,157 4 178 

105 126 147 168 

*B1 KM 



(13) 



WPl 1-204509 



[08] 

Amps 



-a 
1x10 l 




I'f t f V|' i i i i \ i i i f p i f i i | i i i r i' | ' r i f f'| ' t i' i \* f 

160 165 170 175 180 185 190 195 



Scan 



[09] 



Amps 



2.0x1 d 11 

1.6x10 11 
1.2x1b" 11 

8.oxi d 12 - 
4.0x1 d 12 

0 



HP 



N»*cr 



SiF* 
SCl- 



fee 



J 



IHiHiyiii.HH I 



iilillbL \L 



OF/ 



SiOF* 

■ ■Jt .LlL^^Hi.. J. 



50 



100 



150 



200 
amu 



[010] 



5000 r 
4500 - 
4000 - 
3500 
3000 
2500 
2000 
1500 - 
1000 - 
500 - 



3 SUV K*V— *>) 



2SI» (CV 
' ■ ■ 



I 1. 



4&P* (RF/<!7--3j-7) 
■ » i ■! . | | L 



0 10 21 31 42 52 63 73 84 94 1 16 1 37 1 57 _J 78 

105 126 147 168 189 



(14) 



WWT 11-204509 



[011] 



Amps 



-9 

1x10 
1x10 1 ° 
1X10 1 ' 
1X10 12 
1x10 ,3J 





60sec 












i)|V;^|iYMffiW[Tui, 



80 85 90 95 100 105 110 115 120 

Scan 



[012] 



Amps 




110 115 



120 125 130 135 140 145 150 

Scan 



(15) WPH-20 
[013] 

Amps 




(72)#»& £ W?«fl 

fflT-' b- 208- 1202-f 



